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valuation of the syndesmotic-only ﬁxation for Weber-C ankle
ractures associated with syndesmotic injury
. Mohammed, S. Syed, S.A. Ali
Selly Oak Hospital, University Hospital Birmingham NHS Trust, United
ingdom
Objective: To determine the functional and radiographic out-
ome of supra-syndesmotic ﬁbular fractures associated with
yndesmotic disruption treated with syndesmosis-only ﬁxation.
Methods: A retrospective observational study was performed in
2 patients who had fracture patterns amenable to syndesmosis-
nlyﬁxation. According to the Lauge-Hansen classiﬁcation, 10were
ronation external rotation injuries and 2 were pronation abduc-
ion injuries. The treatment plan was followed only if the ﬁbular
ength could be restored and if the syndesmosis could be anatomi-
ally reduced. Through a percutaneous ormini-open reduction and
lamp stabilization of the syndesmosis, all but one patient each had
single tricortical cortical screw ﬁxation across the syndesmosis.
atients were kept non-weight bearing for 6 weeks followed by
crew removal at an average of 8 weeks. Outcomes were assessed
sing an objective (Olerud and Molander Scale) ankle scoring sys-
em and by radiographic assessment of the ankle mortise.
Results: Ankle mortise was reduced in all cases and all but one
bular fracture united without loss of ﬁxation. At a mean follow up
f 13 months, functional outcome score was 75. Six patients had
ore than one malleolar injury needing either screw or anchor ﬁx-
tions. One patient with trimalleolar fracture had residual ankle
tiffness which responded to intensive physiotherapy. One patient
ad late diastasis after removal of the syndesmotic screw and
nderwent revision surgery with bone grafting of ﬁbula.
Discussion: With the length of the ﬁbula restored and the syn-
esmosis reduced anatomically, internal ﬁxation using a plating
evice may not necessary for ﬁbular fractures combined with dias-
asis of inferior tibio-ﬁbular joint. In our series, good or excellent
esults were obtained in majority of the patients. The patient
ith late diastasis after syndesmotic screw removal was proba-
ly due to early screw removal before union of the ﬁbular fracture.
ssential to this method of treatment are restoration of the ﬁbu-
ar length, anatomical reduction of the syndesmosis and delaying
crew removal till the ﬁbular fracture heals.
Conclusions: Syndesmotic-only ﬁxation for supra-syndesmotic
bular fractures associated with syndesmotic disruption is a safe
nd effective method.
oi:10.1016/j.injury.2010.07.375
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ragmatic treatment of ankle fractures of uncertain stability:
linical features and risk of displacement
. Akhtar, A. Fox, J. Barrie
East Lancs Foot + Ankle Service, East Lancs Hospitals Trust, UK
Biomechanical and clinical studies have demonstrated that the
ost important determinant of treatment of malleolar fractures
s stability. Stable fractures have an intact deep deltoid ligament,
o not displace with functional treatment and weightbearing, and
o not require radiological follow-up. If the deep deltoid/medial
alleolar complex is disrupted, a malleolar fracture may displaynstability, including displacement of the talus in the anklemortise.
owever, several studies have suggested that some malleolar frac-
ures that are undisplaced on presentation are unstable and may
isplace during treatment.1 (2010) 167–196 185
Recent studies have focused on the role of stress radiography
or MR scanning to assess stability. Prior to the publication of these
studies, we developed clinical criteria for potential instability and
applied them in a pragmaticway to a prospective series of patients.
These included: a medial clear space of <4mm; medial tender-
ness, bruising or swelling; aﬁbular fracture above the syndesmosis;
a bimalleolar or trimalleolar fracture; an open fracture; a high-
energy fracture mechanism. Patients with a medial clear space of
<4mm and none of these criteria were considered to have stable
fractures, while those with a medial clear space of >4mm were
considered to have a displaced fracture.
This is a prospective study of 152 consecutive skeletally mature
patients with undisplaced, potentially unstable malleolar fractures
treated by the senior author between 1st January 1998 and 31st
December 2007. During the same period we treated 237 stable
fractures and 110 displaced fractures. Patients were treated in a
below-knee walking cast (136 patients) or a functional ankle brace
(16 patients) for 6weeks.Weightbearingwas encouraged through-
out. Weightbearing radiographs were obtained at 1 week and 6
weeks. Displacement was deﬁned as talar displacement with a
medial clear space >4mm. Demographic, clinical and radiological
data were collected prospectively.
There were 88 male and 64 female patients, with a median age
of 43 years (range 14–93 years). Criteria for suspicion of instabil-
ity were: lateral malleolar fracture with medial tenderness, 115
patients; proximal ﬁbular fracture, 29 patients; bimalleolar frac-
ture, 17 patients; other criteria, 15 patients (some had more than
one criterion). Three fractures displaced (risk of displacement 2.0%,
95% CI 0.4–5.7%). All displaced within the ﬁrst week and were
treated by open reduction and internal ﬁxation. One bimalleo-
lar fracture developed a symptomatic medial malleolar non-union
which was treated by percutaneous screw ﬁxation (risk of non-
union 5.9%, 95% CI 0.1–28.7%). All the other fractures achieved
clinical union by 8 weeks.
It is possible that some of these fractures were stable enough to
treat more functionally. However, patients were satisﬁed with the
treatment programme which avoided painful and time-consuming
stress radiography. In other series some of these patients would
probably have had surgical ﬁxation but this programme avoided
the risks of wound infection and nerve injury which may be 10% or
higher. The best method of assessing and treating these patients is
not yet known—this method has the advantages of simplicity with
minimal risk.
doi:10.1016/j.injury.2010.07.376
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Evaluation of variable locking plate (VLP) ﬁxation of lateral
malleolus fractures of the ankle
N. Peterson, G. Kumar, J. Widnall, B. Narayan
Royal Liverpool University Hospital, Trauma & Orthopaedics, Liver-
pool, United Kingdom
Background: Plate stabilisation of ankle fractures is a common
orthopaedic operation. Peri-LocVariableAngle Locking Plates (VLP)
(Smith & Nephew) have been used for comminuted and osteo-
porotic fractures in our institution since May 2008. This study was
performed to assess VLP stabilisation of lateral malleolus fractures.
Methods and materials: From August 2008 to January 2010, 20
consecutive patients (mean age 51 years) with unstable ankle frac-
tures were treated with VLP. Average delay to surgery was 9 days.
Case notes and radiographs were reviewed at a mean follow up of
17 weeks (8–54 weeks). Clinical outcome was assessed using SF36
and short musculoskeletal function assessment (sMFA) question-
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aires. Radiographs were assessed for number of screws in distal
ragment, implant failure and loss of fracture reduction.
Results: There were no perioperative problems with the con-
our of the plate or any metalwork failure. All fractures healed.
omplications included one superﬁcial infection treated with oral
ntibiotics and one implant removal at 7months due to deep infec-
ion.
Discussion: Our study shows that VLP in lateral malleolus frac-
ure is a safe and effective method of ﬁxation. Advantages include
natomic contour, variable angle for locking screws and consistent
rovision of at least 3 screws in the distal fragment, even in low
eber B fractureswhere a 1/3 tubular platewould provide ﬁxation
ith only 2 distal screws. These characteristics may be beneﬁcial
n osteoporotic bone and comminuted fractures. Randomised con-
rolled trials are required to assess these advantages in speciﬁc
ypes of lateral malleolus fractures.
oi:10.1016/j.injury.2010.07.377
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hould the posterior tibial tendon be routinely explored for
amage in displaced medial malleolar fractures?
ndrew James, A. Wilson
Royal Victoria Hospital, Belfast, Northern Ireland
Background: Ankle fractures represent an increasing workload,
articularly in the elderly female population. The posterior tibial
endon is exposed to injury during displacedmedialmalleolar frac-
ures. Posterior tibial tendon dysfunction delays rehabilitation and
esults in signiﬁcant morbidity and is most prevalent in women
ver 40.
Objective: Toascertainwhetherposterior tibial tendonshouldbe
outinely explored in displacedmedialmalleolar fractures and con-
equently shouldpost-operative rehabilitationof ankle fracturesbe
odiﬁed. Exploring the tendon may help with this diagnosis and
onsequently alter post-operative rehabilitation.
Method: We performed a prospective case series of 25 patients
ith displaced medial malleolar ankle fractures admitted to
he Royal Victoria Hospital Belfast over a four month period
8/8/09–11/11/09). The admission noteswere then checked for any
revious injuries and the initial reduction was assessed radiolog-
cally. At the time of surgery the primary operator explored the
osterior tibial tendon. An incision was made in the ﬂexor retinac-
lum and the tendon was assessed for damage using the following
cale (nil, bruising, superﬁcial, partial tear, complete tear).
Results: The average age was 58. The majority of injuries
ere Weber B (20/25), bimalleolar (19/25), had an initial sat-
sfactory reduction (19/25) and had the surgery performed by
PR/STR (22/25). The mechanism of injury was reported as mainly
upination-external rotation (13/25). Eight patients were reported
s having superﬁcial damage andonewith a partial rupture. Of note
ll patients under the age of forty included,were reported as having
o damage to posterior tibial tendon.
Conclusion: This study does not support the routine exploration
f the posterior tibial tendon indisplacedmedialmallelor fractures.
owever, the study would advocate an altered post op regime for
t risk groups for posterior tibial dysfunction.
oi:10.1016/j.injury.2010.07.3781 (2010) 167–196
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How good is our ankle ﬁx?
C. Rowan, C. Geddis, A. Wilson
Royal Victoria Hospital Trauma Unit, Belfast, United Kingdom
Background: Anatomic reduction and ﬁxation of ankle fractures
is necessary to prevent posttraumatic arthritis. Malunion of the
distal ﬁbula in particular, may lead to progressive talar instability.
Aims: To assess the anatomical reduction ankle fractures in the
Royal Victoria Hospital Trauma Unit.
Materials and methods: A retrospective radiographic review of
all ankle fractures admitted from February 2008 to February 2009
was undertaken. Pre-operative ﬁlms were assessed and injury was
classiﬁed using theWeber system for ﬁbular fracture. The presence
of a medial or posterior malleolar fracture was also noted. The ﬁxa-
tion undertakenwas recorded by assessment of the intra-operative
screening ﬁlms. Talar tilt, tibioﬁbular overlap and tibioﬁbular clear
space were measured on the post-operative AP radiograph. Medial
clear space, tibioﬁbular overlap, talar shift, talar tilt and the talocru-
ral angle were measured on the postoperative mortice radiograph.
Normal values for the radiographicmeasurementswere taken from
published literature.
Results: Of the 244 patients identiﬁed through the unit’s
database, 181 (74.2%) had sustained an ankle fracture; the remain-
der (25.8%) were miscoded.
Bimalleolar fractureswere common (53%). An isolatedmedial or
lateral sided injurywas present in 31.5% of cases and the remaining
15.5% were trimalleolar fractures.
Four patients (2%) required early revision surgery because ﬁxa-
tion was not anatomical. Talar tilt on the AP and mortice view and
medial clear space measurements were useful in the detection of
these cases. Tibioﬁbular overlapwas not a reliablemeasurement as
the majority of cases fell outside the normal reference range.
Conclusion: Over 85% of patients were anatomically reduced
on radiographic measurements alone. Some cases were reduced
despite measurements which fell outside the commonly reported
reference range. This suggests that someof themeasurementswere
unreliable or overly sensitive.
doi:10.1016/j.injury.2010.07.379
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Doundisplaced stable ankle fractures everdisplace—arewesub-
jecting our patients to unnecessary radiation and follow-up
appointments?
V. Selvaratnam, V. Shetty, T. Manickavasagar, V. Sahni
Southport andOrmskirk Hospital NHS Trust, England, United Kingdom
Aim: To assess whether stable undisplaced ankle fractures
treated conservatively with a below knee non weight bearing cast
ever displace.
Methods: Retrospective case notes analysis was performed.
Between August 2007 and August 2009, 121 patients sustained
a stable undisplaced ankle fracture which was treated conserva-
tively. Their age range was from 16 to 86 years. Male to female
ratio was 74:47. The mean number of clinic follow ups was 3.7
(range 4–12weeks). These patientswere classiﬁed according to the
Danis-Weber Classiﬁcation for analysis. Thirty (25%) patients had
Weber A1 fractures, seventy-two (60%) had Weber B1 fractures,
ﬁve patients (4%) had Weber B2 fractures, three patients (2%) had
Weber C1 fractures, ten patients (8%) had isolated medial malleo-
lus fracture andonepatient suffered an isolatedposteriormalleolus
fracture.
